Abstract Three genera of the moss family Sematophyllaceae are revised for Africa as part of a project looking at the mosses of Seychelles. Two of the three species of the genus Rhaphidostichum Fleisch. (Sematophyllaceae, Bryopsida) prove to belong to different genera (Papillidiopsis (Broth.)
A revision of Papillidiopsis (Broth.) Buck & Tan and Rhaphidostichum Fleisch. in Africa
Taxonomists of the past have been overly generous in describing new species in Sematophyllaceae, particularly in Africa, thus making taxonomic revision a difficult and timeconsuming task; the task is made more difficult as many of the descriptions are no more than a few words of Latin, with no illustration, often based on a scrappy specimen. Naturally, many of these 'species' have not been recorded since. Fortunately some genera have been spared this profligacy, and it is encouraging to be able to make some progress in taming this difficult family by documenting its more straightforward parts. There is a view that the boundaries between genera in the family are vague and founded on too few characters or inconsistent 1 This paper contains the third and fourth contributions from the project on A.H. Norkett's Seychelles collections of 1973/4, from the Natural History Museum, London (BM). See Bruggeman-Nannenga (1998) for the previous contribution.
characters. Nevertheless, strategies such as placing all non-papillose species in Sematophyllum is not helpful, and defining segregates such as Rhaphidostichum can only reduce the current chaos and add a little more structure and clarity to the picture, teasing out the tractable from the (as yet) intractable.
The shortage of collections is often a real problem: how can you tell whether two similar species belong to the same taxon or not when each is known only from one or two collections? Without sufficient collections the range of variation cannot be known and an apparent discontinuity cannot be challenged. Within Rhaphidostichum, three species were recorded for Africa (O'Shea, 1995) , but I could only find three published reports of R. gracile, two of R. subluxurians, and four of R. mahense. Fortunately A.H. Norkett's expedition to Seychelles in 1973/4 yielded 17 specimens of R. mahense, so it became possible to get a much clearer picture of the range of variation, and as a result, two of the species have now been transferred to other genera (Papillidiopsis and Acroporium).
This paper is an attempt to gather together, review and put into order the existing information about Rhaphidostichum and Papillidiopsis, two of the smaller genera of Sematophyllaceae in Africa, with the interim aim of providing assistance to those trying to identify African Sematophyllaceae, as well as to prepare the way in the longer term for a more wide-ranging revision. (Acroporium will be dealt with in a separate paper.) There is thus a concentration on taxonomic characters useful in identification, with some characters of apparent phylogenetic importance being ignored. References are given where fuller taxonomic accounts can be found.
Rhaphidostichum and Papillidiopsis
The genus Rhaphidostichum was created by Fleischer (1923) to accommodate two Javan species with particularly long, loriform (parallel-sided) apices, each of which was placed in a different section of the genus, one with papillose laminal cells and one without. The former has now become Papillidiopsis (Buck & Tan, 1989) , and the latter remains as Rhaphidostichum. Both genera are concentrated in Asia and Oceania: Index Muscorum (Wijk et al., 1959 (Wijk et al., -1969 ) does of course not distinguish those taxa which would now belong to Papillidiopsis, but lists 32 species of Rhaphidostichum for Asia and 9 for Oceania. In addition, three species are noted as endemic to tropical Africa and 2 endemic to the neotropics (Buck, 1989 ). An initial survey suggests that the majority of Rhaphidostichum s. l. species from Asia/Oceania will be transferred to Papillidiopsis, and one of the species from Africa is transferred in this paper.
A new interim key to the African genera of Sematophyllaceae will be published separately (O'Shea, in press), but all genera with papillose leaf cells (including Papillidiopsis) can be identified using the key in Buck & Tan (1989) , and Rhaphidostichum can be distinguished from others in the family by its loriform leaf apex, its lack of leaf papillae and its prominent, thinwalled, inflated alar cells. Papillidiopsis possesses strongly inward-pointing alar cells like Acroporium, but differs in the leaf shape and particularly the abruptly narrowed apex. As the generic boundaries within Sematophyllaceae are still undergoing active revision, it remains to be seen whether these two genera can be maintained as monophyletic.
Rhaphidostichum has only one species in Africa and Papillidiopsis has two, but a generic description has been given for each genus in case further species are found. These descriptions are based on those in Buck & Tan (1989) , extended where necessary to include the African species.
Rhaphidostichum Fleisch., Musci Fl. Buitenzorg, 4: 1307 Buitenzorg, 4: . 1923 .
Quite large plants, in dense, glossy, usually golden mats. Stems irregularly branched, forming tufts up to 1 cm tall. Branches densely foliate, cuspidate. Leaves erect-spreading, concave, often twisted, narrowing quite rapidly from an oblong to slightly ovate base to a long, narrow, usually loriform (parallel-sided) acumen; margins plane, notched above but usually entire below; costa absent; cells linear, smooth, very thickwalled, porose; alar cells large, oblong, inflated, larger near the margin and then often curved, frequently pointing inwards to the leaf insertion, usually 3 on each side, basal cell walls usually coloured yellow or brown. Autoicous or dioicous. Perichaetial leaves erect, sheathing the perichaetium, lanceolate, otherwise as normal leaves. Setae long, red, sometimes roughened above; capsules inclined (more so when dry), narrowed below the mouth when dry, exothecial cells collenchymatous. Spores small and papillose. Calyptrae long, cucullate, naked, smooth.
A fuller description appears in Buck (1989) , and it is also described, sensu lato, in Fleischer (1923) .
Of the three species previously recorded for Africa (O'Shea, 1995) , two are transferred here into other genera (R. mahense to Papillidiopsis, and R. subluxurians to Acroporium), leaving R. gracile as the remaining African representative. Tan (1994) comments on the similarity of some species of this genus to Acroporium, which is true with this species. Dix., Ann. Bryol., 6: 28. 1933 . Fig. 1, f This is the first record of this genus for Africa, which is regarded by Buck & Tan (1989) as principally Asian in distribution. However, Seychelles and the East African islands appear to be an outlier in the distribution of several Asian/Oceanic taxa not otherwise known for Africa, for instance Acanthorrhynchium (O'Shea, 1997) and Clastobryophilum (O'Shea et al., 1996) . At the species level this is also true for instance for Acroporium lamprophyllum, Aerobryopsis longissima, Calymperes taitense and Syrrhopodon croceus (O'Shea et al., 1996) . Continuing work on the Seychelles flora is likely to reveal more.
Rhaphidostichum gracile
Recent work on the Ugandan bryoflora has revealed another species of this genus in Africa (Porley et al., 1998) , a common Asian species, and it is possible that more will be found as work continues on revising African Trichosteleum. The species may be distinguished as follows:
1. Most leaves shorter than 2 mm; alar cells not curved towards stem; setae usually 1.5 mm or less; sporophyte almost 1 mm long P. complanata 1. Most leaves longer than 2 mm; alar cells curved towards stem (Acroporium-like); setae usually greater than 1.5 mm; sporophyte c. The papillae may be difficult to see, but all specimens examined possessed them: the folded edge of a bent over leaf is the easiest place to see them, but they are often quite difficult to see on the ventral surface, although they seem most prominent at the base of the acumen as it flattens from the concave lamina. Bescherelle's original protologue does not mention papillae, but the isotype collection bears leaves varying from weakly to quite strongly papillate. The most obvious differences from Rhaphidostichum gracile are the sinuose, papillate and more porose laminal cells, the thicker-walled, banana-shaped alar cells, and the generally slightly broader leaves with a shorter acumen. For differences from P. complanata, see above.
There is no specimen from Bescherelle's herbarium in BM, but there is a specimen in PC from Cardot's herbarium labelled "Seychelles: Mahé, Leg. G. de l'Isle". This specimen agrees well with the other collections examined for this revision, and there appear to have been no other collections of this taxon between de l'Isle's visit in 1876, and Gardiner's in 1908. However, as the specimen is not from Bescherelle's herbarium, it is nominated as an isotype rather than the holotype, until such time as the fate of Bescherelle's specimen can be established.
As all the appropriate transfers to
Papillidiopsis have yet to be made from Rhaphidostichum and probably from Trichosteleum, it is too early to comment on the range of character states in the genus. However, the length of the acumen in the Seychelles specimens seems to be consistently longer than those of the genus described by Noguchi et al. (1994) and Buck & Tan (1989) 
Excluded taxon
Rhaphidostichum replicatum (Hampe) Fleisch.
This species is included for Africa-3 (East African islands) in Index Muscorum (Wijk et al., 1959 (Wijk et al., -1969 . However, there is no evidence in Hampe (1872) or Fleischer (1923) that this taxon is known from Africa, and there is no mention in Crosby et al.'s (1983) thorough listing for the area. Bescherelle (1880) describes a Rhaphidostegium (Rhaphidorrhynchium) replicatum, but Dixon (1920) synonymised this with Sematophyllum caespitosum. I have examined specimens of the Hampe taxon from Sri Lanka, and it is clear that the taxon should never have been assigned to this genus. Whether or not the mention of Africa in this taxon's distribution was a mistake in Index Muscorum, the species is excluded from the genera considered in this revision.
A revision of Warburgiella Müll. Hal. ex Broth. in Africa
The genus Warburgiella has not yet been found in Seychelles, but investigations into other genera found in Seychelles has necessitated an examination of the species of this genus also.
Warburgiella Müll. Hal. ex Broth., Monsunia 1: 176. 1900.
Small plants in dense shiny mats. Stems creeping. Branch leaves typically strongly falcate-secund to circinate (but in two of our species not or only slightly circinate), lanceolate to ovate-lanceolate, concave, long-acuminate; margins sharply serrate above with long cell wall extensions, entire below; costa short and double or none; cells linear, smooth to slightly papillose, walls thin to thickened; alar cells enlarged, inflated, thick-walled, often coloured, in a single row. Autoicous. Setae long, curved at apex, smooth or papillose above; capsules inclined, ± symmetric, cylindric to conical with an elongate often pustulose neck; exothecial cells not collenchymatous Spores small, finely papillose. Calyptrae mitrate or cucullate, large, covering most of the mature capsule, smooth. Buck & Tan (1989) say that the perichaetial leaves of Warburgiella are similar to the vegetative leaves, but with a more clasping base without differentiated alar cells. This was not the case with W. leptorrhyncha (type not seen by Buck & Tan) , where the leaves were longer and narrower, straight not falcate, and had differentiated short rectangular cells in the lower part of the leaf, including the alar area.
Two species were recorded for the genus in O'Shea (1995) , but on investigation, one of these proved to belong to a different genus (Trichosteleum), in which it had already been named: a description is provided of both species.
Warburgiella leptorrhyncha (Müll. Hal.) Broth., Nat. Pfl. ed. 2, 11: 429. 1925 . Fig. 3, a- The leaves could be mistaken for those of Trichosteleum species, but that genus always has collenchymatous exothecial cells. This is one of the few genera in the Sematophyllaceae with non-collenchymatous exothecial cells.
There are some nomenclatural problems with the name used for this taxon by Index Muscorum (Wijk et al., 1959-69) There are specimens that purport to be types of this taxon in both BM and PC. It is possible that both collections came from the same collection, but the BM specimen is nominated as lectotype for the following reasons: it states clearly (in Hampe's handwriting) that the specimen was collected by Bory; and the specimen is from Hampe's herbarium, and annotations by Gepp indicate that Hampe was aware of the confusion caused by Bridel's merging of two different taxa under one name. Unfortunately the specimen has no sporophytes. The PC collection has no collector name (although it is identified "No. 32. Leskea?") and is from herb F. Camus, and prior to that from herb. Richard. There appear to be seven different authors to the annotations on the packet, but the 'type' annotation appears to be from 1878 to 1898. In addition, the specimen, which is glued to paper, has only one capsule, which makes examination difficult: it does appear though that the exothecium has noncollenchymatous cells. It is possible that this is an isotype. Plants in pale green, creeping mats on trees; leaves patent, ovate-lanceolate to lanceolate, narrowed at base, concave, 1.7 mm in length, with long acumen toothed, often strongly, with projecting cell ends; mid-leaf cells linear, wall slightly thickened, 35-70 µm long, 3-4 µm wide, slightly papillose; basal cells shorter, porose; alar cells in one row, large (65-80 µm in length), inflated, variously thickened, sometimes with walls almost as thick as the lumen. Perichaetial leaves similar. Setae 10-12 mm, smooth; capsule small, sub-pendulous, narrowed below mouth when dry. Exothecial cells strongly collenchymatous.
A lectotype is cited here from BM, as they are the holder of the Bescherelle herbarium, and the packet is clearly identified as Frappier's collection. No other collections are known of this species under this name.
The papillae are not always easy to see, but as the concavity of the leaves causes them usually to be folded when on a microscope slide, the papillae are visible on the folded edge. 
